REMARKS 



The present Preliminary Amendment makes editorial changes and corrects 
typographical errors in the specification, which includes the Abstract, in order to 
conform the specification to the requirements of the United States Patent Practice. 
No new matter is added by this Preliminary Amendment. Attached hereto is a 
Substitute Specification including a marked-up version of the changes made thereto 
by the present Amendment. 

In addition, the present Preliminary Amendment cancels the original claims 
1-14 in favor of new claims 15-28. Claims 15-28 have been presented solely 
because the revisions by red-lining and underlining which would have been 
necessary in claims 1-14 in order to present those claims in accordance with 
preferred United States Patent Practice would have been too extensive, and thus 
would have been too burdensome. The present Preliminary Amendment is 
intended for clarification purposes only and not for substantial reasons related to 
patentability pursuant to 35 U.S.C. §101, §102, §103 and § 112. Indeed, the 
cancellation of claims 1-14 does not constitute an intent on the part of the Applicant 
to surrender any of the subject matter of the claim 1-14. 



Early consideration on the merits is respectfully requested. 



Respectfully submitted, 




Peter Zura t/ 
Reg. No. 48,196 
Customer No. 29177 
Phone: (312) 807-4208 



Dated: March 10, 2006 
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Marked-Up Version of Substitute Specification 

Description 

L e ngth e ning of the SIM card interfac e in GSM applianc e s 

SPECIFICATION 
TITLE 

LENGTHENING OF THE SIM CARD INTERFACE IN GSM 
APPLIANCES 
FIELD OF TECHNOLOGY 
Xhe invention p resent disclosure relates to a circuit arrangement as claimed 
in th e precharact e rizing clause of claim 1, and to a method for bidirectional data 
transmission as claimed in the pr e charact e rizing claus e of claim 12 . 

BACKGROUND 

SIM cards have become established as the standard for authentication of a 
user of a GSM mobile radio. In conventional GSM appliances, such as a mobile 
telephone, the card reader for SIM cards is integrated in the appliance. As the 
functionality of GSM appliances increases, the importance of the SIM card is also 
growing, however, and the SIM card is no longer used just to check the 
authorization to make telephone calls, but for different applications, such as access 
authorization to secure areas, that is to say in the end as a key substitute, or for 
payment functions. 

In this case, it has been found that, for some applications, physical 
separation between the SIM card reader and the GSM appliance is desirable. For 
example, the SIM card may be inserted in a corresponding card reader in a motor 
vehicle, in order to authenticate the user of a GSM system in the vehicle in this 
way. Furthermore, both in the private field and in the commercial field, a user may 
be authenticated by means of a SIM card reader for telephone systems, computers, 
network parts, automatic payment machines or other appliances with GSM 
functionality. In this case, for security reasons, a direct link may be provided 
between the card reader and the GSM appliance for the transmission of the 
authentication data and, in the applications which have been mentioned, this must 
often have a length of several meters, owing to the physical characteristics. 
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Generally, however, the electrical drivers for the SIM card interface in GSM 
modems are designed only for distances of less than 50 cm. 

Various currently marketed integrated circuits allow this to be extended to 
several meters. However, since the data line to the SIM card is designed to be 
bidirectional, these circuits require a control signal for the signal direction. 
However, no such signal is externally available on standard GSM modems. 

Some of the abovementioned circuits are thus designed only for direct 
integration in GSM modems, which has the disadvantage that, as a result of the 
modern manufacturing methods, each of the GSM modems that is produced in a 
range must be equipped with a circuit such as this, irrespective of whether or not 
this is desired. A further disadvantage of these circuits is that they are costly. 

It is also possible to arrange a circuit arrangement for direction evaluation 
of the data line outside the GSM modem, and thus to control data line drivers which 
may comprise an integrated circuit or other electronic components. However, a 
circuit arrangement such as this has a number of disadvantages. In addition to the 
fact that its implementation involves a high degree of complexity, the use of simple 
line drivers results in the problem of the entire SIM interface being switched to an 
inactive, high-impedance state. Furthermore, a circuit apparatus such as this with a 
signal direction evaluator requires additional cable wires, which involves additional 
complexity in manufacturing, and thus increased production costs. 

Another possibility is to use GSM modems with a remote access function 
for SIM data (so-called remote SIM access or RSA). In this case, the data is written 
to and read from the SIM card at a remote point, and is interchanged between the 
GSM modem and the SIM card by means of AT commands (Hayes standard 
command set for modems, from ATtention). The data is in this case transmitted via 
wire or radio (for example Bluetooth). This solution is likewise costly and is 
dependent, moreover, on the use of GSM modems with RSA functionality, which 
are available only in limited numbers on the market. 

SUMMARY 

Ono object of th e invention is thus to provid e An apparatus and method is 
disclosed to provide the capability to connect a separate SIM card reader to a 
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standard GSM modem which has neither an external signal for the data signal 
direction nor RSA functionality. At the same time, the intention is thus to create the 
basis for the capability to advantageously lengthen the connecting path to several 
meters. 

With regard to the circuitry r e quir e m e nts, this object is achi e v e d by th e 
charact e rizing features of claim 1 , with pr e ferr e d furth e r developm e nts and 
e mbodiments b e ing d e scrib e d in th e depend e nt claims. With regard to th e method 
aspects, reference should bo made to claim 12 and to the d e pendent claims which 
ar e d e pendent on this claim. 

One major aspect of th e inv e ntion is thus that Under an exemplary 
embodiment, the data line between the two appliances to be connected, that is to 
say the GSM modem and the SIM card reader, is coupled to at least one edge 
driver. The edge driver is in this case used as a driver for the bidirectional data line 
and amplifies a corresponding edge of the signal, in order in this way to counteract 
effects which result from the capacitance of the connecting line and lead to 
flattening of the edge. The edge drivers assist the change in the charge in the 
capacitance of the extension line, and carry this out quickly. After the change in the 
charge in the capacitance, the edge drivers have no further effect, so that there is no 
further influence on static signals. Furthermore, the edge drivers allow the SIM 
interface to be lengthened without signal evaluation and without any signal 
direction signal, with the functionality of the interface being restricted. 

This exclusiv e ly dynamic response of the edge drivers means that there is 
no influence on the steady-state characteristics of the SIM interface. In some 
applications, by way of example, the hardware of the SIM interface must be run 
down (switched off) completely. This switching-off is carried out by the GSM 
modem. Since the edge drivers act dynamically, they do not impede this function, 
thus ensuring unrestricted operation of the interface. 

In on e particularly advantageous Under the embodiment, the data line is 
coupled to at least one edge driver both at the modem end and at the card end. The 
edge drivers in this case act on the respective active end, that is to say on the end of 
the data line connected to the output as a driver for the extension line, and at the 
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passive end, that is to say at the end of the data line which is connected to the input, 
as a signal regenerator. 

In a further pref e rr e d In an alternate embodiment, positive and negative 
edge drivers are used. Positive edge drivers are intended for the positive edge of the 
signal, that is to say for a rising edge; negative edge drivers support negative edges 
in a corresponding manner. Simultaneous use of positive and negative edge drivers 
ensures optimum conditioning of the data signal. 

As an alternative to this. In a further embodiment, only positive edge drivers 
are used in a furth e r advantag e ous e mbodiment . This circuit arrangement provides 
a simple and low-cost embodiment of the present invention, with the operational 
capability of this embodiment being restricted by the signal quality which the 
modem and the SIM card can produce and (still) process, and thus also or 
predominantly by the length of the extension line. 

The or e ach edge driv e r driver(s) is preferably constructed from discrete 
components. In particular, this offers a low-cost solution to the object on which the 
invention is based. As an alternative to this, the or each edge driver -driverCs) may 
also be in the form of an integrated circuit, which ensures that little space is 
required. 

In on e pr e f e rr e d Under the embodiment, th e or each edge driver may in 
each case be matched to different signal frequencies, in particular by the 
capacitance of a coupling capacitor which couples the edge driver to the data line. 
This allows a broad range of use with regard to the frequencies that are used. 

In a further preferred embodiment, a resistor which is connected 
downstream from the coupling capacitor ensures an improvement in the 
interference voltage separation. This improves the functional reliability of the 
circuit arrangement, and improves the quality of the data transmission. 

The response threshold of the or e ach edge drivefr -driver(s) may, in a further 
advantageous embodiment, be set or tuned in particular by the insertion of a resistor 
into the circuit, with tunability being achieved, for example, with the aid of a 
potentiometer or a switchable resistance network. 
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The circuit arrangement is preferably characterized by a capacitor which is 
used to improve the response to transient interference. This also improves the 
functional reliability of the circuit arrangement according to the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Furth e r advantag e s and featur es of th e inv e ntion will b e d e scrib e d in th e 
following text by way of e xample and with referenc e to th e attached drawings, in 
whiefe The various objects, advantages and novel features of the present disclosure 
will be more readily apprehended from the following Detailed Description when 
read in conjunction with the enclosed drawings, in which: 

Figure 1 shows a schematic circuit diagram or block diagram of a GSM 
modem and of a SIM card with a holder, with th e having two connecting lines 
m e ntioned abov e , according to an exemplary embodiment; 

Figure 2 shows the circuit diagram of a first embodiment of a positive edge 

driver^; 

Figure 3 shows the circuit diagram of a first embodiment of a negative edge 

drivers 

Figure 4 shows the circuit diagram of a second embodiment of a positive 
edge drivers and 

Figure 5 shows the circuit diagram of a second embodiment of a negative 
edge driver. 

DETAILED DESCRIPTION 
Figure 1 shows a schematic illustration of a SIM card 1 with a holder, and a 
GSM modem 2. The SIM card 1 and the GSM modem 2 are connected to one 
another via the following lines: a CCVCC line 3, which provides the SIM card 1 
with an operating voltage of 3 volts; a CCGND line 4, which provides the SIM card 
1 with ground potential; a CCIO line 5, which is used as a bidirectional data line; a 
CCCLK line 6, which represents the clock line, with normal clock frequencies 
being approximately 1 MHz to approximately 4 MHz, and a CCRST line 7 as a 
reset line for the arrangement. The desired lengthening of the lines which connect 
the SIM card 1 to the GSM modem 2 is indicated by the extension line 8 which is 
illustrated in the center of the figure. 
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The SIM card holder additionally has a switching contact 9 which on the 
one hand monitors whether any SIM card 1 at all has been inserted into the card 
holder, and on the other hand evaluates whether the SIM card 1 is withdrawn from 
the SIM card holder during operation of the arrangement. In the present exemplary 
embodiment, the switching contact is designed as a leading contact, that is to say, 
by monitoring the level at a COIN input 10 while the SIM card is being withdrawn 
from the SIM card holder, the GSM modem has the capability to run down the 
entire SIM interface and to switch it to a high impedance even before the interface 
contacts are interrupted during the withdrawal of the SIM card from the SIM card 
holder. 

The abovementioned lines and the respective lengthenings of the lines as 
well as the preconditions for the lengthening of the lines will be considered in more 
detail in the following text: the lengthening of the operating voltage line (CCVCC 
line 3) and of the SIM ground line (CCGND line 4) do not present preferably do 
not require any particular requir e ments, and arc th e r e fore not critical. 
Requirements. However, a supporting capacitor shaH -is preferably be-provided (not 
illustrated in Figure 1) at the card end between the CCVCC line 3 and the CCGND 
line 4 in order to decouple the operating voltage from the line conditions at the card 
end. Furthermore, the line should have as low an impedance as possible. 

The CCIO line 5 is a bidirectional line which, as already mentioned, 
represents the data line in the arrangement. This means that both the GSM modem 
2 and the SIM card 1 can transmit and receive alternately on the same line. In order 
to avoid damage in the event of conflicts, that is to say if the GSM modem 2 and 
the SIM card 1 are both connected to the output and transmit at the same time as 
one another, the outputs at both ends are in the form of open drains. The common 
drain resistor 1 1 which is required for this purpose is integrated in the GSM modem 
2. 

In order to rapidly change the charge in the capacitance of the extension line 
or, to be more precise, in order to assist the abovementioned change in the charge, 
positive edge drivers 12 and negative edge drivers 13 are coupled to the CCIO line 
5 at both the modem end and at the card end, and their design and method of 
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operation will be explained in more detail later. Once the charge on the capacitance 
of the CCIO line 5 has been changed, including that on its extension, neither the 
positive edge drivers 12 nor the negative edge drivers 13 have any effect. 

The edge drivers in this case act on the respective active end, that is to say 
the end which is connected to the output, as a driver for the signal on the CCIO line 
5, including its extension, and act as a signal regenerator at the passive end, that is 
to say the end which is connected to the input. The edge of the signal at the 
transmitting end is thus supported, that is to say the signal which is used to charge 
the capacitance of the line is amplified, so that the edge is kept as steep as possible; 
at the receiving end, the edge of the signal is additionally conditioned once again in 
a further amplification step. 

At this point, it should be noted that there is no absolute requirement for 
four edge drivers, depending on the line length and the signal quality produced at 
the respective CCIO output 14. In this case, it is also possible to use only one 
positive edge driver 12 or, if the line lengths are relatively large, two positive edge 
drivers 12 without any negative edge driver 13 and, alternatively, a combination of 
positive edge drivers 12 and negative edge drivers 13. 

The CCCLK line 6 is a unidirectional line from the GSM modem 2 to the 
SIM card 1. The clock driver stage (not illustrated in Figure 1) which is integrated 
in the GSM modem 2 has a so-called push-pull output. In order to reduce the 
amount of the emitted radiation, the clock line is lengthened in a balanced form. An 
inverter 15 is provided for this purpose, which can be tuned by means of a resistor 
16 to have the same internal resistance as the clock line (CCCLK line 6). 
Furthermore, resistors 17, 18 are provided as a line termination at the SIM card end 
for this purpose, and are connected to the SIM card ground CCGND 4, without any 
direct current, via capacitors 19, 20. 

It should be noted here that if the lengths of the extension line are long, 
edge drivers can also be coupled to the CCCLK line 6. It should also be noted that 
the abovementioned method of balanced extension of the line can also be applied to 
other lines, such as the CCIO line 5. 
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The CCRST line 7 has a unidirectional signal flow from the GSM modem 2 
to the SIM card 1. The driver stage, which is integrated in the GSM modem 2, has a 
push-pull output. It should be noted here, too, that, particularly in the case where 
the extension lines are long and when the driver capability of the push-pull output 
is poor, one or more edge drivers may be coupled to the CCRST line 7. 

The position of the switching contact 9 on the card holder is signaled at the 
CCIN input 10. If the contact is used to run down the SIM interface, rapid 
transmission of the information is necessary. A driver which comprises a transistor 
21 and two resistors 22, 23 is therefore provided at the card end. If the SIM card is 
withdrawn from the SIM card holder during operation, then, by monitoring the 
level at the CCIN input 10, it is possible to run down the entire SIM interface, and 
to switch it to a high impedance, even before the interface contacts are interrupted 
during the withdrawal of the SIM card. 

The following text describes the method of operation of a positive edge 
driver 12 and of a negative edge driver 13 in more detail on the basis of Figures 2 
and 3. The edge drivers are formed from discrete components; the positive edge 
driver and the negative edge driver are complementary to one another, but in 
principle are designed identically. Their operation will be explained with reference 
to a positive edge driver, first of all, in the following text: 

It is assumed that the signal on the CCIO line 5 is changing from the 
potential of the CCGND line 4 to that of the CCVCC line 3. When there is a 
positive change to the line level of CCIO line 5 as mentioned above, a transistor 24 
is switched on as soon as its base-emitter threshold voltage (approximately 0.6V) is 
exceeded, with the line level of the CCIO line 5 being input via a capacitor 25. 

When the transistor 24 is switched on, it switches a transistor 28 on via a 
voltage divider which is formed from resistors 26, 27. Via its collector, the 
transistor 28 raises the CCIO line 5 to the positive potential of the CCVCC line 3. 
This potential increase in turn acts on the base of the transistor 24, via the capacitor 
25. This is therefore an amplifier arrangement with dynamic positive feedback. 
The described mechanism is active only for as long as the capacitor 25 is charged. 
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The important factor in this case is that the capacitor 25 has a capacitance 
such that the charge on the capacitor 25 can always be changed completely 
(charging and discharging) between two edges of the signal, depending on the 
signal frequency. The discharging of the capacitor 25 is assisted by means of a 
diode 29 when a negative edge occurs. Once the capacitor 25 has been charged, the 
entire circuit arrangement has no more effect until the next positive signal edge. 
This ensures that it is tolerant to steady-state signal levels and to the SIM interface 
being run down electrically by the GSM modem 2. 

A resistor 30 is connected downstream from the capacitor 25 in order to 
improve the signal-to-noise ratio. In conjunction with a resistor 31, the response 
threshold of the transistor 24 is raised, thus increasing the signal-to-noise ratio. 

The operation of the negative edge driver is explained as follows: when the 
potential on the CCIO line 5 changes from the potential on the CCVCC line 3 to 
that on the CCGND line 4, then a transistor 24' is switched on as soon as its base- 
emitter threshold voltage (approximately 0.6V) is exceeded. The line level is input 
in an analogous manner to that for the positive edge driver 12 via a capacitor 25'. 
The switched-on transistor 24' switches a transistor 28' on via a voltage divider 
which is formed from resistors 26', 25 27', and via its collector, this transistor 28 f 
reduces the potential on the CCIO line 5 to the ground potential on the CCGND 
line 4. This reduction in turn acts on the base of the transistor 24' via the capacitor 
25'. Once again, this is an amplifier arrangement with dynamic positive feedback. 
The described mechanism is active only for as long as the capacitor 25' is charged. 

The design requirements relating to the capacitance of the capacitor 25' are 
the same as those for the positive edge driver. The discharging of the capacitor 25' 
when a positive edge occurs is assisted by a diode 29'. Once the capacitor 25' has 
been charged, the entire circuit arrangement has no more effect until the next 
negative signal edge. Once again, the circuit arrangement is in consequence tolerant 
to steady-state signal levels and to electrical running down of the SIM interface by 
the GSM modem 2. 

Analogously to the positive edge driver 12, a resistor 30' may also be 
connected downstream from the capacitor 25' in the case of the negative edge driver 
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13, in order to improve the signal-to-noise ratio. In conjunction with a resistor 3 1', 
the response threshold of the transistor 24' is in this case increased. 

A positive edge driver 12 which has a lower response threshold rather than 
an improved interference separation (as shown in Figure 2) is illustrated in Figure 
4. The corresponding negative edge driver is shown in Figure 5. A resistor 32 
which, together with the resistor 31, forms a voltage divider is connected 
downstream from the capacitor, instead of the resistor 30. In order to improve the 
response to transient interference, a capacitor 33 is also connected in parallel with 
the base-emitter junction of the transistor 28. This leads to a delay in the response 
time of the transistor 28. 

Analogously to the positive edge driver shown in Figure 4, the negative 
edge driver shown in Figure 5 has a resistor 32' and a capacitor 33', which carry out 
the same function as the resistor 32 and the capacitor 33. 

Although the invention has b e en described on the basis of e x e mplary 
e mbodiments w^ith a fix e d f e atur e combination, it also cov e rs th e feasibl e furth e r 
advantageous combinations of th e se f e atur e s, as ar e sp e cifi e d in particular, but not 
e xhaustively, in the dependent claims. 

While the invention has been described with reference to one or more 
exemplary embodiments, it will be understood by those skilled in the art that 
various changes may be made and equivalents may be substituted for elements 
thereof without departing from the scope of the invention. In addition, many 
modifications may be made to adapt a particular situation or material to the 
teachings of the invention without departing from the essential scope thereof. 
Therefore, it is intended that the invention not be limited to the particular 
embodiments disclosed as the best mode contemplated for carrying out this 
invention, but that the invention will include all embodiments falling within the 
scope of the appended claims. 
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ABSTRACT 

Lengthening of tho SIM card int e rfac e in GSM appliances 

Circuit arrangement as an interface between a SIM card 4- and a GSM 
modem-2, which has a bidirectional data line 5 which that connects a card data 
input/output of the SIM card 4- to a modem data input/output of the GSM modem-2, 
with the data line & being coupled to at least one edge driver 12, 13 . 
Figur e 1 
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